Myotonic dystrophy kinase modulates skeletal muscle but not cardiac voltage-gated sodium channels.
Altered modulation of skeletal muscle voltage-gated sodium channels by myotonic dystrophy kinase (DMPK) has been proposed as a possible mechanism underlying myotonia in this disease. We examined the effect of a recombinant mouse DMPK on the functional properties of human skeletal muscle (hSkM1) and cardiac (hH1) voltage-gated sodium channels in the Xenopus oocyte expression system. Co-expression of DMPK with hSkM1 in oocytes resulted in significantly lower peak sodium current amplitude as compared to cells expressing hSkM1 alone in agreement with a previous report. By contrast, DMPK had no effect on the level of expressed sodium current in cells expressing hH1. Similarly, there were no measurable effects of the kinase on the kinetics or steady-state properties of activation or inactivation. Our findings support the previous observations made with rat muscle sodium channels and demonstrate that the effect of DMPK on sodium channels is isoform specific despite conservation of a putative phosphorylation site between the two isoforms.